Preliminary study of the life history and behavior of the linden looper, Erannis tiliaria (Harr.) (Lepidoptera: Geometridae). by Liu, Chih-Chung
University of Massachusetts Amherst 
ScholarWorks@UMass Amherst 
Masters Theses 1911 - February 2014 
1965 
Preliminary study of the life history and behavior of the linden 
looper, Erannis tiliaria (Harr.) (Lepidoptera: Geometridae). 
Chih-Chung Liu 
University of Massachusetts Amherst 
Follow this and additional works at: https://scholarworks.umass.edu/theses 
Liu, Chih-Chung, "Preliminary study of the life history and behavior of the linden looper, Erannis tiliaria 
(Harr.) (Lepidoptera: Geometridae)." (1965). Masters Theses 1911 - February 2014. 2984. 
Retrieved from https://scholarworks.umass.edu/theses/2984 
This thesis is brought to you for free and open access by ScholarWorks@UMass Amherst. It has been accepted for 
inclusion in Masters Theses 1911 - February 2014 by an authorized administrator of ScholarWorks@UMass 
Amherst. For more information, please contact scholarworks@library.umass.edu. 
* UMASS/AMHERST * 
312Dbb 0530 fl 
MORR 
LD 
3234 
M2 6 8 
1966 
L783 
•i 
III 
i 
i 
III 
: 
H 
1 
m 
PRELIMINARY STUDY OP THE LIPE HISTORY AND BEHAVIOR OF 
THE LINDEN LOOPER, BRANNIS TILIABIA (HARR.) 
(LEPIDOPTERA: GEOMETRIDAE) 
Chih-Chung Liu 
Bachelor of Science 
Taiwan Provincial College of Agriculture 
Thesis submitted to the Graduate Faculty in partial 
fulfillment of' the requirements for the degree of 
Master of Science 
University of Massachusetts, Amherst 
December, 1965 
TABLE OF CONTENTS 
I. INTRODUCTION.1 
II. LITERATURE REVIEW.3 
/ 
III. STUDY AREAS AND GENERAL METHODS . 5 
IV. DESCRIPTION OF STAGES . 8 
V. LIFE HISTORY AND BEHAVIOR.9 
A. gg. 9 
B. Larva ....11 
C. pupa.IT 
D. Adult....17 
VI. IMPORTANCE OF THE PEST.24 
A. Food Preferences...24 
B. Defoliation of Host Plants...27 
VII. NATURAL CONTROL.29 
A- Parasites....29 
B. Predators ..   30 
C. Disease. 31 
VIII. SUMMARY.32 
IX. APPENDIX I..35 
X. APPENDIX II. 6 
XI. BIBLIOGRAPHY.39 
XII. PLATES 
INTRODUCTION 
The linden looper, Erannis t i 1 i ar i a (Harr.), is a 
native American insect. It occurs throughout the eastern 
United States and Canada and -westward to the Rocky moun¬ 
tains (Holland, 1903). It has be en recorded in Michigan, 
Pennsylvania, New York, Connecticut, Massachusetts and 
Vermont in the United States, and in Ontario and Quebec 
Provinces of Canada. 
Adult activity begins in the fall and lasts into the 
winter in New England. It shows sexual dimorphism, with 
winged males and wingless females. The males fly during 
the night a.nd are attracted to lights, sometimes in fairly 
large numbers. The wingless females climb tree trunks and 
other objects for mating and oviposition. 
The larvae of E. tiliaria are general feeders on the 
foliage of a variety of deciduous trees and shrubs. At 
times favored hosts are practically denuded during the 
peak of the larval feeding period. 
X 
Normally, populations of the linden looper are small 
and attract little attention. However at intervals over 
the years widespread outbreaks have occurred simultaneously 
in the Northeastern United States and Canada. 
During outbreaks this insect can cause serious defo— 
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liation of deciduous forests, as well as the understory 
shrubs. In Massachusetts, Connecticut and Vermont not¬ 
able defoliation during the latest outbreak became evi- 
dent in 1962, but the population build-up actually began 
about 1960 (Beckwith, 1962). The outbreak continued to 
expand through 1963 but declined markedly in 1964. This 
kind of build-up and subsequent decline is typical of 
this species in New England. 
There have been no thorough biological studies on 
the linden looper in the past. This investigation of the 
life history and behavior of this insect was prompted by 
this recent outbreak and was conducted in and near Amherst, 
Massachusetts from 1962 to 1964 inclusive. 
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LITERATURE REVIEW 
Very few papers indeed deal with details of the 
linden looper. 
It was first described by Harris (1841) as Hvbernia 
tlliaria in Massachusetts. He stated ’’This kind of moth 
closely resembles the lime-looper or umber moth (Hybernia 
defoliaria) of Europe; but differs from it so much in 
the larva state, that I have not the slightest doubt of 
its being a distinct snecies and accordingly name it Hvber 
nia tiliaria,the lime tree winter moth, from T i 1 i a. the 
scientific name of its favorite tree”. In addition to the 
lime tree he also reported apple and elm as favorite hosts 
for the linden looper. 
Comstock (1879) placed it in the genus Srannis in¬ 
stead of Hybernia. 
Schoene (1916) described the presence of large number 
of the caterpillars during the spring of 1912 in New York. 
He stated that the larvae do not naturally feed upon^fruit 
but in the laboratory under stress of hunger they ate the 
epidermis and some of the pulp of cherries and apples, 
luring the day the males rested on leaves and occasionally 
on the bark, they become active about 4 P. M. The females 
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scattered their eggs over the bark, some on exposed si¬ 
tuations and others in cracks and under the rough bark* 
From the abdomen of one female there were taken five 
hundred and eighty three eggs, 
Britton (1925 & 193S) pointed out that the cater¬ 
pillars also favor pear, birch, oak, hickory and probably 
other forest trees. The species became abundant enough 
to cause damage by defoliating trees in Connecticut, 
Massachusetts and portions of New York state in 1925, 
At first the caterpillars eat elongated holes but when 
they are abundant, they completely riddle the leaves. 
McDaniel (1938), Craighead (1950) and Hitchock (1961) 
briefly outlined the life history of this insect. 
Martineau (1961) first reported a virus disease on 
the linden looper which killed the older larvae. 
Beckwith (1962) found the first indication of their 
presence to be the males fluttering around lights at night. 
The females were quite active during periods of cold, 
clear weather, but they appeared sluggish during damp 
i 
conditions. 
Martineau & Monnier (1963) reported that hatching 
of the linden looper in Quebec started in mid—May and 
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the larvae passed through six instars. Dissection of the 
female ovaries showed an average of approximately 300 eggs 
per individual. According to these workers a virus, iden¬ 
tified as a nuclear polyhedrosis, has played an important 
role in natural control of linden looper. 
STUDY AREAS AND GENERAL METHODS 
Two locations were selected for this study, a wood¬ 
land area in Pelham and a forested area controlled by the 
University of Massachusetts. Both are about seven miles 
northeast of Amherst, Massachusetts. (Pig. I). Over twenty- 
five different species of trees and shrubs grow together 
at each location. During the larval feeding periods of 
the years included in this study, small numbers of gypsy 
moth, fall cankerworm and other kinds of caterpillars 
were associated with the linden looper. During these years, 
however, linden looper dominated the population in these 
/ 
areas. 
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Field collections, observations and cage rearings 
were made in these two locations. 
Rearing studies were conducted also in the laboratory 
to provide supplementary information on development, food 
preferences and parasitism. 

During this study, eggs collected from the field 
were incubated in petri dishes with screen covers. The 
larvae were reared through the lst-instar in the same 
dishes. Several types of jars and cages were used for 2nd 
and 3rd-instar larvae. The 4th-instar larvae were confined 
in 24 x 14 x24 inch wooden-frame cages, having plastic 
screening and a removable top. A four inch layer of sand 
and duff mixed in about equal quantities covered ,the bottom 
of the cages to provide a site for pupation. 
Parts of birch tree trunks, ranging from two to three 
inches in diameter and eight to twelve inches long were 
placed in the cages or screen-top jars for the egglaying. 
Plights of male moths were studied by observation 
around outdoor lights. 
The larvae were fed host tree leaves freshly cut each 
day. The moths were fed a 5$> solution of sugar and water 
contained in a 100 cc. beaker inverted over absorbent cotton 
in a petri dish. 
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DESCRIPTION OF STAGES 
Egg: Oval shape, pale yellow colored with a network 
of fine raised lines; like the cells of the honeycomb; 
width 0.56 mm., length 0.88 mm. 
Late-instar Larva; The full grown larva is about 31.70 
mm. (one and one quarter inches) in length. It is of a 
bright yellow color, marked with ten crinkled black 
lines along the top of the back. The head is rust- 
colored and the ventral parts yellowish white. 
Pupa: Obtect, tawny brown, becoming a dark-brown as 
the adult scales develop. The cremaster has two broadly 
divergent short spines; width 3.55-4.50 mm., length' 
8.80-16.08 mm. 
Adult: (Harris, 1841) 
Female: "Wingless, the body is grayish in color; 
it is sprinkled on the sides with black spots on 
the top of each segment, except the last, which 
has only one spot. The front of the head is black; 
with antennae and the legs are ringed with black 
and white. The tail is tipped with a tapering, 
jointed egg-tube, that can be drew in and out, 
like the joints of a telescope. Exclusive of this 
tube, the female measures about 12.70 mm," 
Male; MThe fore-wings of the male are rusty buff 
or nankeen-yellow, sprinkled with very fine browen- 
ish dots; and banded with, transverse, wavy, brown 
lines, the band nearest the shoulders being often 
indistinct; in the space between the bands, and 
next to the thick edge of the wing, there is gene¬ 
rally a brown dot. The hind-wings are much paler 
than the others, and have a small brownish dot in 
the middle. The color of the body is the same as 
that of the fore-wings; legs are ringed with buff 
and brown. The wings expand to about 44.50 mm." 
<0 
LIFE HISTORY AND BEHAVIOR 
The linden looper has one generation per year and 
overwinters in the egg stage. Hatching occurs from late 
April to mid May. Larvae feed until mid June and then 
drop to the ground and pupate. The adults emerge between 
- /■ 
s 
late October and late November. 
— Egg — 
The eggs are laid singly or in small groups usually 
in crevices in the bark. The color is pale yellow but it 
changes to a lead-grey just before hatching. 
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Eggs are laid late in the fall and remain dormant 
until the following spring. In the field, the incubation 
period of" 630 eggs varied from 135 to 178 days, the average 
in two years* observations being 149.4 days (Table I) 
Table I 
Incubation Period of Erannis tiliaria (Harr.) 
(Field Generation 1962 and 1963) 
Incubation Period in Pays 
Year No. of Eggs Max. Min. Avg. Mean in 2 years 
1962 510 178 135 146.5 
14S.4 
1963 120 169 141 152.3 
In laboratory studie s , the incubation period for 
300 egg s laid in the laboratory averaged 12.4 days with 
a minimum of 9 days and a maximum of 14 days. The average 
temperature of the laboratory during the time of this- 
study was 80*2° F. with a maximum temperature of 83° F. 
and a minimum of 76° F. It should be noted that under 
these conditions the newly emerged larvae never reached 
the 2nd instar. It seems probable that the eggs of linden 
looper require a dormant period for normal development. 
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— Larva — 
In the field, the larvae typically passed through 
four instars. The measurements of the mean head-capsule 
widths of the first-instar through fourth-instar larvae 
were 0.42, 0.92, 1.65 and 2.1°. mm. (Table II) 
Table II 
Measurements of Larval Head Capsules 
Material examined Head width (mm.) 
Instar Number Mean Range 
I 45 0.42 0.39-0.44 
II 34 0.92 0.90-0.94 
III 80 1.65 1.60-1.66 
IV 125 2.13 2.09-2.17 
Individual insectary rearings of 80 larvae showed 
that the periods for each instar were approximately four 
days for 1st instar, six to eight days for 2nd instar, ten 
days to two weeks for 3rd instar and about three weeks for 
4'th instar. However, the instar periods are extremely vari¬ 
able depending on enviromental conditions. 
Under laboratory conditions the larvae developed more 
12 
rapidly, the feeding period approximating only a month. 
From observations of their feeding, it is estimated that 
an individual larva utilizes approximately 3, 8, 18 and 
30 average sized paper birch (Betnla papyrifera) leaves 
respectively during the 1st to the 4th’instar. 
Observations made every other day in Pelham in 1963 
revealed the duration of each larval instar in the field 
to be as indicated in Fig. 2. 
4 
First instar: 
When ready to hatch the young larva chaws a hole in 
the chorion and gradually works its way out of the egg. 
In Massachusetts, hatching generally occurs between 
late April and mid May. The greatest emergence took place 
on warm days during the hatching period, but eggs were 
observed hatching at temperatures as low as 40* F. It may 
» 
be of interest to note that of 76 eggs deposited in November 
1963 and stored in a refrigerator at 4*C• (39.2*F.), all 
hatched between the 20th and 28th Of May 1964 while still 
in the refrigerator. 
At the site in the Pelham woodland fifteen small groups 
containing a total of 282 eggs were marked in the fall of 
1963, of these 271 or over 96 percent hatched in the spring 
of 1964. 
m ; ■ 
/ 
Fior. 2. Life History Chart For Er&nnis tiiia.ria . 1963. 
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Soon after emergence, the young larvae depart from 
the egg chorions, rapidly crawling up and down along tree 
trunks and branches with their typical looping movement 
or dangling on long silken strands which when broken allowed 
the larvae to drift away in the wind. Since the females 
are wingless this is probably the principal means by which 
the insect spreads from areas of heavy infestation. Yfith 
the occurrence of cold or wet weather, the larvae creep 
for shelter into crevices of the buds or into the flowers 
when the latter appear. 
The first instar larvae appear to feed both day and 
/ 
night and on either the upper or under surface of the 
leaves. The leaves first attacked will be found pierced 
with small irregular holes. 
At the slightest disturbancer the larva drops from 
the plant on a fine silken thread and hangs suspended 
and motionless until the danger is past, after which they 
climb up again on the thread. 
Birches and poplars seem to be the favored hosts for 
lst-instar larvae since the insects concentrated on those 
species in the field. 
Second to fourth instar: 
Behavior of the larvae in the field in the remaining 
three instars was as follows. They usually fed at night, 
from evening until early morning but occasinally there 
was some feeding in the day time, especially on calm, cloudy 
days. Usually they hid beneath the leaves during sunny, 
windy or rainy days. When not feeding, they remained stret¬ 
ched out at full length, resting on the two pairs of the 
prolegs against the side of a branch. They often remained 
in this position for several hours. 
A very great variation in color was observable in 
larvae as they passed from 2nd to 4th instar. Variation 
also occurred among those of the same age and size. It 
seemed that individuals of this species varied in color 
to a considerable extent. 
Early in the second instar feeding injury to leaves 
was similar to that done by first instar but as the larvae 
■ 
approached the third instar they often devoured most of 
the leaf. The larvae always fed inward from the leaf margin, 
consuming all the tissues except the main veins. When large 
populations are present this type of feeding may give the 
host trees a brown appearance caused by the dead leaf ends. 
Heaviest feeding takes place at the top of the host tree 
\ 
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or on lovrer exposed branches. 
If the larvae are alarmed or Irritated they quickly 
drop from the foliage, or they may- form a tight loop. 
Generally, there was less crawling movement than in the 
first instar if food and other environmental factors were 
favorable• 
When feeding Is completed, the mature larvae may 
leave the trees by crawling down the trunk, but a great 
number let themselves down from the branches on silken 
threads. When descending, and suspended in large numbers 
under the limbs of trees they are often swept off by the 
wind, and carried to other places. After reaching the 
ground, they burrow into the earth to a depth of from 
two to six inches. Here they make little cavities or cells 
by turning around repeatedly while walling the cavity with 
a few silken threads. 
After the larva begins to construct the pupal cell 
the pre-pupal period lasts four to seven days. The larva 
shrinks in size, turns a dull yellow and its segmentation 
shows more clearly. Finally the larval skin is shed and the 
change to pupae in their cells is complete. 
Rearing work carried on by the author indicates that 
late in the 4th instar larvae reduced their feeding gradually 
and then ceased feeding for two to three days until the 
alimentary tract was empty. They were then ready to seek 
*1 a 
a suitable location in which to pupate. 
— Pupa — 
When first formed, pupae are golden brown but gra¬ 
dually deepen in color and eventually become dark brown. 
Size varies with sex, the female being the larger and with¬ 
out the wing coverings which are found in the pupae of the 
T 
, • . 4 
males. 
In the field, pupae were found at four to six inches 
deep in soft soil, but only two inches or less in fine 
soil. The greatest numbers of pupae were concentrated in 
the duff under trees and shrubs. 
The pupal period extends from late June or early July 
to late October or mid-November. 
— Adult 
Emergence: 
In Massachusetts general emergence occurs from late 
October to the end of November but in Canada it was re¬ 
ported that fall emergence is rare and that most of the 
emergence is in the spring (Britton 1932). 
Males appear seven to ten days earlier than females 
18 
From 668 late-instar larvae reared in 1963, 128 females 
and 80 males emerged giving a sex ratio of 0,62. The 
occurrence of mild weather after a severe frost seems to 
stimulate these insects to burst their pupal skins and 
come forth in the adult state. Emergence tends to reach 
a peak during the second week of November (Fig. 3). About 
75 percent of the adults emerged during the night from 
7 P. M. to early morning and the remaining 25 percent 
emerge in the day time. 
The adults were observed coming out of the ground 
mostly at night, when they may be seen struggling through 
the duff under which they had been buried. 
Flight and other movements; 
The male moths are inactive during the day. They are 
found at rest on forest debris, grass, or leaves, and 
occasionlly on tree bark or branches. When at rest the 
wings are slightly inclined with the hind wings covered / 
by the upper. If they were disturbed during the day they 
usually flew only a short distance. 
In the field cages the male moths rested motionless, 
until about 4 P. M. when they became active. Their flight 
was neither strong nor long sustained. Following the flight, 
like other kinds of moths, their activity was largely 
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Pig, 3, Daily Emergence of E. tiliaria and Air 
Temperatures, 1963, (Field Caged) 
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restricted to mating or sucking up moisture. 
Male moths are attracted to light, and were found 
fluttering around lights at night. They are especially 
noticeable in headlight beams (Beckwith 1962). 
As soon as the wingless female -moths leave the ground, 
they creep up the trees. Unlike the males, females are 
active in the daytime moving up or down along the trunk look¬ 
ing for a suitable position for resting. 
It has been reported that females are quite active 
during periods of cold clear weather, but sluggish during 
damp conditions (Beckwith 1962). In the cages they were 
quite active during the night. 
All of the 434 females observed were found from ground 
level to a height of eight feet on tree trunks four to six¬ 
teen inches in diameter. Seventy three percent were collected 
from birch trunks, especially paper birch, the remaining 
were collected from maples, oaks and others. 
Feeding: 
In the both laboratory and field, male feeding was 
not observed, but many females stayed in crevices on trunk 
which contained more moisture during dry weather and the 
caged females crawled into the feeding petri-dish, probably 
for feeding purpose. 
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Mating: 
Mating pairs began to copulate between the hours of 
sunset and mid night. Usually the male flew to the tree 
trunks where the females were located, and crawled or 
fluttered to the female. When a female was receptive, the 
male extended his clasper and approached the female from 
the side with his abdomen. Finally the two came to rest in 
the end to end mating position. They remained in coition 
from an hour to over four hours. Mating occurred at air 
temperatures between 31.0° F. and 55.5°F. Males may mate 
twice or more, but females were not observed in multiple 
matings. 
Egg Laying: 
A preoviposition period of two to three days appeared 
normal. (Table IV). It should be stated however, that ovi- 
position may be delayed or may occur sooner than usual as 
a result of unusual weather condition or other factors. 
Egg laying appeared to be stimulated by reduced light 
intensity. Caged females usually oviposited from evening 
to early morning.Few moths were observed laying eggs dur¬ 
ing the day time. In the field cages* females proved that 
they are-able to lay eggs in sub-freezing temperatures 
22 
(oviposition was observed at 31.5°F.). Under laboratory 
conditions higher tempertures (78.0°F. to 84,4°F.) induced 
faster oviposition but it shortened the life span of caged 
/ ' ' 
females. 
When about to lay eggs the female moved up or down 
the trunk until a suitable location was found, then the 
abdomen curved forward moving from side to side with the 
ovipositor partly or fully extended. When a crevice was found 
she inserted the ovipositor tip and laid her eggs which are 
held in place by an adhesive. If interrupted, she usually 
moved to another location. 
The eggs were laid singly or in groups of up to thirty, 
usually in bark crevices or under lichens on trunks of host 
trees. In the field it was found that egg laying females 
usually preferred the bark of the birch rather than other 
host trees* 
The period of oviposition for 45 females at the in¬ 
sectary ranged from 5 to 18 days, averaging 11.5 days." 
(Table IV). 
Fecundity and longevity: 
The 45 mated females in the insectary averaged 182.1 
eggs, the maximum being 309 (Table III). Dissection of the 
female ovaries showed an average of approximately 300 eggs 
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per individual. Similar results had been reported by Mar- 
tine au and Monnier (1963). Schoene (1916) reported "from 
the abdomen of one female were taken five hundred and eighty 
three eggs". 
Unmated females caged alone usually laid a few eggs 
or none at all but one such moth laid 108 eggs within a 
10-day period. 
The length of life for adults of both sexes is shown 
in the Table IV. The males lived a shorter time than did 
the female, averaging 10.5 days as compared with 21.2 days 
for females. The longest life span for a male was 14 days, 
and that for a female, 30 days. 
Table III 
Observations on Fecundity of 45 Erannis tiliaria 
in 1963 
Total Range Mean 
Eggs deposited 8,195 0-309 182.1 
Oocytes remaining 3,623 0-296 80.5 
Eggs plus Oocytes 11,818 106-318 262.6 
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Table IV 
Longevity, Preoviposition and Oviposition Periods of the 
Linden Looper in Field Cages, 1963 
Life-span, days 
Males Females 
Preoviposition 
period, days 
Oviposition 
period, days 
Range ' 5—14 7—30 1—5 5—18 
Mean 10.5 21.2 2.7 11.5 
IMPORTANCE OF THE PEST 
— Food Preferences — 
During the rearing period, a study was made of the 
species of plants upon which the caterpillars would feed* 
Trees or shrubs to be tested as a food supply were tagged 
and numbered. Petri dishes and jars were given the same 
s* 
number as the trees or shrubs and the foliage from the 
same species was always used in the corresponding dishes 
or jars. 
As soon as hatching began forty newly hatched cater¬ 
pillars -were separated into four petri-dishes for food 
testing. The food was freshly cut daily. The number of 
25 
caterpillars that died or molted was recorded. In labo¬ 
ratory rearing work virus disease cause a high mortality 
during later instars. If all the caterpillars in a food 
species test died before the 4th instar, new petri-dishes 
or jars were started, using caterpillars in younger stages 
than those that died. 
About 30 species of trees and shrubs were tested. 
As a result of these tests it is possible to divide the 
plants into groups according to their suitability as food 
for the linden looper. 
Host species are arranged in the following classi¬ 
fication: 
1. Species that are a favored food for all stages. 
2. Species that are a favored food for linden looper after 
the 1st instar. 
3. Species that are consumed but are inadequate for growth 
and development. 
4, Species that were refused by the linden looper. x 
1. Species that are favored food in all stages. 
Paper birch (Betula papyrifera Marsh.) 
Gray birch (Betula nopulifolia Marsh.) 
Yellow birch (Betula lutea Michx f.) 
Big toothed aspen (Populus grand!dentata Michx.) 
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Witch haza.1 (Hamamelis virginiana L.) 
American linden (Tilia americ ana. L.) 
European linden (Tilia sp. L.) 
2. Species that are favored food for linden looper 
after the first instar. (Thirty percent or less 
of the first—instar larvae reached the second instar 
on these species.) 
Mountain laurel (Kalmia latifotia L.) 
Azalea (Azalea sp.) 
Apple (Pyrus mains L.) 
American elm (Ulmus americana L.) 
European elm (Ulmus camnestris L.) 
Black birch (Betula lenta L,) 
Norway maple (Acer platanoides L.) 
Red maple (Acer rubrum L.) 
Sugar maple (Acer saccharum 
Willow (Salix sp. ) 
Raspberry (Rubus sp.) 
Red oak (Quercus rubra L.) 
White oak (Quercus alba L.) 
Black oak (Quercus velutina 
American chestnut (Castanea 
Dogwood (Cornus sp.) 
27 
Shadbush (Amelanchier canadensis (L. ) Medic*) 
Hickory (Hicoria sp.) 
3* Species that are consumed but are inadequate for 
growth and development. (Slight feeding and fai¬ 
lure to reach the next instar.) 
Hemlock (Tsuga canadensis (L.) Carr.) 
Grape (Vitis labrusca L.) 
White ash (Fraxinus americana L.) 
Green ash (Fraxinus quadrangulata Michx.) 
Blueberry (Vaccinium angustlfolium Ait.) 
Alder (Alnus sp.) 
4. Species that were refused by the lindenlooper* 
White pine (Pinus strobus L.) 
Striped maple (Acer pennsylvanicum L.) 
Horse chestnut (Acesculus sp.) 
Larch (Larix sp.) 
— Defoliation of Host Plants — 
Estimates of defoliation for each species tested for 
food preference were recorded after larval drop in 1963 
and were classified as follows: 
1. Complete defoliation. 
2. Heavy defoliation. 
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3. Medium defoliation. 
4. Light defoliation. 
5. No defoliation. 
1. Complete defoliation: Species that were 100 percent 
defoliated except the main veins; 
Witch hazel. 
2. Heavy defoliation: Species that were more than SO 
percent but not completely defoliated; 
Paper birch, Red oak, Black oak, Cottonwood, Big- 
toothed aspen, Mountain laurel, Azalea. 
3. Medium defoliation: Species that were over 5 per¬ 
cent defoliated but less than 60 percent defolia¬ 
ted; 
Cherry, White oak, Gray dogwood, Shadbush, Norway 
maple, Red maple, Sugar maple, Black birch, Yellow 
birch, American chestnut, Hickory. 
4. Light defoliation: Species that were less than 5 
x' 
percent defoliated by the linden looper; 
Hemlock, White ash, Green ash, Blueberry, Green 
alder, Grape 
5. No defoliation: Species that were refused by the 
linden looper larvae; 
Striped maple, White pine. 
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It was not easy in all cases to place a species into 
this arbitrary classification. A number of species such as 
some birches, maples and oaks were listed in class 3 and 
4 when it was difficult to decide the class to which it 
belonged. For each species, each sample branch was mea¬ 
sured and the percentage of defoliation noted. Five ob¬ 
servations for each species were made by the author to 
determine the classification given in these lists. 
NATURAL CONTROL 
— Parasites — 
/ 
Four species of Tachinids were recovered from rear¬ 
ing the larvae in 1963. They were identified by C• V. 
Sabrosky, Entomologist, Insect Identification and Parasite 
Introduction Branch, Entomology Research Division, United 
States Department of Agriculture as follow: 
Pseudotachinomyia slossonae (Tns.) 
Phryxe pecosensis (Tns.) 
Ictericophyto sp. 
Oswaldia sp. 
These parasites have similar life histories. They 
oviposit externally on the host usually on 3rd and 4th- 
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instar larvae. The incubation period took only a few hours 
a,nd the young maggots quickly penetrated into body of the 
host to feed on the fatty substance. This weakened the host, 
making it unable to go through its normal transformation. 
The feeding period lasted seven to eight days. Then the 
mature maggots abandoned the host to form puparia in the 
soil. Adult emergence occurred during May and June. 
These flies were very destructive parasites. The 
host mortality in the test areas in Massachusetts in 1963 
was over 80 percent (Table V). Tachinids probably were 
largely responsible for the reduction in population of 
linden looper in the following years. 
— Predators — 
A species of ground beetle, Calosoma frigidum Kirby, 
was observed to prey on 3rd and 4th-instar larvae. They 
crawled up the trunks, branches and leaves of the tree to 
seize and consume the caterpillars. Laboratory tests showed 
each beetle capable of killing about twenty one 3rd-instar 
larvae each day. 
Marino (1961) reported that male moths were fed upon 
by chickadees (Parus atricanillus)♦ 
Some males were observed trapped in spider webs in 
this study 
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Table V 
Parasitization of Larvae of the Linden Looper 
by Tachinids in Pelham, Massachusetts, 1963 
Date of Collection No* ^ r- _ Parasitized of Larvae —rs—r- Number 
. by Tachinids 
Percentage 
May 31 52 18 34*6 
June 2 102 57 55.8 
4 80 46 57.5 
6 81 37 45.7 
8 97 62 63.9 
10 72 60 83.3 
12 295 245 83.7 
16 170 145 85.2 
18 114 98 85.9 
20 225 204 —' 90.6 
22 68 62 91.1 
28 38 32 84.2 X" 
— Disease — 
An important virus disease was observed that attacked 
and destroyed 3rd and 4th—instar larvae* The affected 
larvae were at first inactive and then gave up feeding and 
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their skin changed in appearance before they became flac¬ 
cid. Dead larvae hanging from leaves, branches or trunks 
finally present a blackened, shriveled appearance. The 
virus was identified by Franklin B. Lewis, Entomologist, 
Forest Insect Laboratory, Northeastern Forest Experiment 
Station, United States Department Of Agriculture, as a 
nuclear polynedrosis. 
This disease accounted for about eight percent mor¬ 
tality among linden looper in Pelham, Massachusetts in 
1S63. Over sixty percent mortality in the laboratory spe¬ 
cimens was caused by this disease. Bacteria and fungi were 
sometimes associated with the disease. 
✓ 
SUMMARY 
Studies of the linden looper, Erannis tiliaria (Harr.) 
were made in Amherst and Pelham, Massachusetts from 1962 
to 1964. 
Eggs hatching occurred from late April to mid May, 
the rate of hatch reaching ninety percent. First-instar 
larvae fed on the opening buds, feeding both day and night 
on both upper and under surfaces of the new leaves. Later 
instars usually fed only at night. The feeding injury of 
the second instar larva was similar to the first instar, 
but as they approached the third instar many of them ate 
« 
all the leaf tissues from the margins inward, as did those 
in the fourth instar. In mid June the fourth instar larvae 
dropped to the ground and pupated in the soil. Adult emer¬ 
gence occurred from late October to the end of November. 
In the evening the males took flight and were attracted 
by lights. The females climbed tree trunks or other objects 
where mating occurred. Mating occurred between the hour of 
sunset and mid night and each pair was in copulation about 
one to four hours. The preoviposition period averaged 2.7 
days. Egg laying occurred mostly from evening to early 
morning. Females laid about 180 eggs singly or in groups, 
usually In bark crevices, under lichens, and other shltered 
sites on the host trees. When sexual pairs were caged singly 
the males lived an average of 10.5 days and the females 
21.2 days. 
Host plants include lindens, elms, oaks^ apple, maples, 
birches, and many other deciduous species. During this study 
the linden looper appeared to prefer paper birch above all 
other species. 
Natural control factors were in evidence during this 
study of the insect. Tachinid parasites were recorded in 
abundance and were undoubtedly accountable for the decline 
in the population in 1964. Predators and disease have been 
observed, but their significance is not well known. 
Appendix I 
Distribution of Widths of Head Capsules of Larvae (in mm.) 
of Erannis tiliaria as Found in Field Studies-1963 
1st 
Instar 
2nd 
Instar 
3rd 
Instar 
4th 
Instar 
Width No. Width No. Width No. Width No. 
0.39 4 0.90 3 1.60 1 2.09 4 
0.40 4 0.91 6 1.61 4 2.10 10 
0.41 7 0.92 15 1.62 8 2.11 15 
0.42 13 0.93 4 1.63 8 2.12 17 
0.43 10 0.94 6 1.64 35 2.13 24 
0.44 7 1.65 24 2.14 20 
2.15 17 
2.16 6 
2.17 T 
Mean 0.419 0.921 1.638 2.129 
Range 0.39-0. 44 0.90-0. 94 1.60-1. 65 2.09-2 
s 
.17 
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Appendix II 
Daily Emergence of E. tiliaria and Air Temperatures, 1963 
(Field Caged) 
Date 
Temperature 
Max. Min, 
S (“FT; 
Me an 
No. Adults Emerged 
Made Female Total 
Oct, 24 74 31 53.5 3 0 3 
* 
: 25 78 37 57.5 2 0 2 
26 79 34 56.5 2 0 2 
27 82 42 62 0 0 0 
28 53 51 52 3 0 3 
29 50 45 47.5 2 0 2 
30 50 36 43 0 0 0 
31 53 34 43.5 0 0 0 
Nov*. 1 53 47 50 0 2 2 
2 46 42 44 4 1 5 
3 45 36 40.5 • 4 0 4 
4 59 25 42 0 0 0 
5 58 36 47 0 0 
/ 
0 
6 57 44 50.5 5 6 11 
7 61 49 55 8 2 10 
8 58 52 55 3 5 8 
9 - ; 54 50 52 12 7 19 
10 53 44 48.5 8 6 14 
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Dec. 
11 50 43 46.5 
12 53 40 46.5 
13 50 27 38.5 
14 50 24 37 
15 48 23 35.5 
16 56 34 45 
17- 54 42 48 
18 69 42 55.5 
19 58 44 51 
20 54 25 39.5 
21 53 42 47.5 
22 63 ' 37 50 
23 63 43 55.5 
24 45 37 41 
25 39 23 31 
26 48 22 35 
27 57 31 44 
28 45 28 36 
29 49 39 44 
30 57 35 46 
1 30 •20 25 
2 34 13 26 
3 32 29 30.5 
3 3 11 
5 11 16 
3 2 5 
16 7 
0 5 5 
2 2 4 
3 5 8 
3 8 11 
0 4 4 
16 7 
2 8 10 
1 12 13 
0 6 6 
0 4 4 
0 1 1 
0 0 0 
0 2 2 
0 0 0 
0 4 4 
0 3 3 
Oil 
0 0 0 
0 0 0 
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4 32 22 27 0 1 1 
5 34 5 19.5 0 0 0 
6 32 24 28 0 0 0 
7 41 24 32.5 0 0 0 
Tot al 30 128 203 
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